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RAINFALL IN NEW ENGLAND. 
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The first of the papers on rainfall in New England was published in 
the JouRNAL of the New ENGLAND WaTER Works AssociATION of Sep- 
tember, 1915. In that paper the sources of information were described and 
certain conclusions were presented as to the annual and seasonal distribu- 
tion of the rainfall and the periodic variations that had occurred in New 
England over the period covered by the records. A map was included 
showing the lines of equal rainfall throughout the New England district 
so far as it seemed practicable to indicate them with the data then at hand. 
It is not proposed here to review the conclusions presented in that paper 
except to refer to possible variations in the conclusions then reached as 
indicated by more recent observations. 

A supplementary paper appeared in the Journat for September, 
1921, giving such additional rainfall observations as had been made between 
1914 and 1920, inclusive, together with such records for longer periods 
as did not appear in the original publication. 

A further supplementary paper was published in the JourRNAL for June, 
1926, bringing the records up to the end of the year 1925 and including 
~ such new stations as had been established or such additional observations 
for longer periods as had become available since the previous publication. 

In the paper now presented the tables are published completely from 
the beginning of the observations at each station up to the end of the 
year 1928. 

Since the publication of the rainfall map of New England in 1915 which 
_ was based on data up to the end of 1913 a large number of new stations 
have been established and a few longer records not available at that time 
. have come to light, making possible a revision of the rainfall map in the 
light of more numerous observations; but most of the additional observa- 
tions cover comparatively short periods only; while they indicate in some 
places more or less variation from the lines as originally drawn, the dif- 
ferences are not very material, and under the circumstances it seems best 
to postpone a revision of those lines to a later time when longer and more 
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numerous records may indicate more definitely any changes that may be 
desirable. 

Records of rainfall for more than 100 years are now available at four 
places in New England, all of which are in eastern Massachusetts, viz., 
at New Bedford, beginning in 1814; at Boston, beginning in 1818; at Wal- 
tham, beginning in 1825; and at Lowell, beginning in 1826. The rainfall 
observations at these places have been continuous at some point in the 
municipality indicated since they were first established, and though there 
have been changes in the location of the rain gages these changes do not 
appear to be such as to be likely to cause a material variation in the amount 
and distribution of the precipitation in the localities indicated. 

An inspection of the tables for the four stations mentioned above 
indicates that the rainfall for many years in the beginning up to about the 
year 1850 and again in the years following 1903 was considerably lower 
on the average than in the middle years of the 100-year period. This 
variation is shown in Table 1 in which the average rainfall is presented at 
each of the four stations for periods of approximately 25 years beginning 
in 1826. 


TaBLE 1.— AVERAGE ANNUAL RAINFALL BY PERIODS. 
(Inches.) 











New Bedford, Boston, Waltham, 
Mass. Mass. Mass. 


‘Period. 





1826-1849 47.21 42.00 41.13 


24 Years 
1850-1876 46.73 53.18 43.00 


27 Years 
1877-1903 47.79 45.52 44.40 


27 Years 
1904-1929 44,23 40.32 40.24 
26 Years 


1826-1929 46.49 45.40 42.24 
104 Years 























From this table it appears that in the period from 1850 to 1876 and 
again in the period from 1877 to 1903 the precipitation was considerably 
higher at all of the stations with the exception of New Bedford than in the 
earlier period from 1826 to 1849 or in the period from 1904 to the present 
time. 

While aside from the records at the places included in the above table 
there are no records which cover a period of 100 years, there are a number 
which have been continuous for a period of more than 75 years in the same 
localities, viz., at Providence, R. I.; Amherst, Cambridge and Springfield, 
Mass.; Gardiner, Me.; and Burlington, Vt. There is also a long record 
at Lynnfield, Mass., beginning in 1842, by combining which with observa- 
tions at Reading and Winchester, which are in the same general neigh- 
borhood,— the Reading station being about 3} miles northwest and 
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Winchester about 7 miles southwest of Lynnfield,— it is practicable to 
compile a continuous record for that general neighborhood for a period 
of 88 years. 

The comparative average rainfall at these stations for the last three 
of the periods shown in Table 1 are given in Table 2. 


TaBLE 2.— AVERAGE ANNUAL RAINFALL BY PERIODS. 
(Inches.) 








Provi- Cam- Spring- - . 
. . . Gardiner, | Burling- 
Period. —_ 3 Ls Beld, Me. ton, Vt. 








1850-1876 46.55 47.20 | 46.04 | 45.33 33.20 
43.31 46.52 | 44.30 32.41 
38.03 | 38.76 31.04 








1850-1929 F ‘ 42.91 43.84 e 32.23 
80 Years 


























Table 2 shows results for the period since 1850 quite similar to those for 
the same periods in Table 1. 

The tables of monthly and annual rainfalls, which comprise the bulk 
of this paper, have been compiled where possible from original records, 


otherwise from official sources or sources believed to be reliable. Tables 
are included which show the average rainfall at the stations on the Sudbury 
River watershed, used as a source of water supply by the Boston Metro- 
politan District, where observations at several stations have been maintained 
continuously since 1875, and also an average of the rainfall on the Wachusett 
watershed, also used for the water supply of the Metropolitan District, 
where records at several stations are now continuous since 1897; these 
tables are presented under the headings Sudbury River and Wachusett 
Reservoir, respectively. 

In printing the names of observers the same plan has been followed 
as in previous papers. Observations made by the U. S. Weather Bureau 
or reported regularly to that office are presented without naming the 
observers. In other cases the name of the person, public department or 
corporation if known is printed at the head of the table. 

In the course of these studies on rainfall observations, many rain gages 
in various parts of New England have been inspected, and a number of 
comparisons have been made with different types of gages placed at the 
same station. In cases where differences were found which were constant 
and there had been no change in the gage or its location, the necessary cor- 
rection has been applied as shown by observations with a standard gage. 
For example, at one station with a record which was continuous for many 
years, a gage which had been in use from the beginning was found to have 
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a larger diameter than that used in calculating the rainfall, and the necessary 
correction has accordingly been made in the tables. On the other hand 
gages have been found where records have been kept, in one case for a 
long period, where through rough usage the rim’ of the gage had been bent 
in places and no record was available as to when these indentations had 
been made, so that the record could not be corrected. 

As in the case of earlier publications of these tables, fragmentary or 
obviously inaccurate or defective records have been omitted, but discussions 
or remarks as to the comparative reliability or value of the various records 
have not been attempted, though in a few cases where the records are in- 
complete, figures have been interpolated from other observations at sta- 
tions where records appeared to be similar. These interpolated figures 
are indicated by asterisks and have been used in computing the averages. 
For further discussions relative to the observations, reference is made to 
the previous papers. 

The labor of compiling and checking the tables has been carried out 
with the assistance of Mr. George V. White and the Misses Elizabeth W. 
Penney and Marion T. Drake of the Engineering Division of the Depart- 
ment of Public Health. Acknowledgment is also made of the assistance 
of the officials of the U. S. Weather Bureau and Mr. George A. Loveland, 
Meteorologist, and of the numerous corporations and departments and 
their engineers who have aided greatly in the preparation of the tables. 
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BAR HARBOR, ME. Elevation, 20 feet. 
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AZISCOHOS DAM, ME. (Union Water Power Company.) 
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*Interpolated. 
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BELFAST, ME. Elevation, 165 feet. 





BIDDEFORD, ME. Elevation, 75 feet. 
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*Previous to 1919 the records appear to be poorly taken. 
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BRIDGTON, ME. (North Bridgton.) Elevation, 450 feet. 
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BRUNSWICK, ME. Elevation, 70 feet. 
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CALAIS, ME. Elevation, 120 feet. 
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CARMEL, ME. Elevation, 141 feet. 
CORNISH, ME. Elevation, 778 feet. 
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CORNISH, ME.—Continued. 
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DAYTON, ME.—Continued. 
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EASTPORT, ME. Elevation, 53 feet. 
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GOODNOUGH. 


EASTPORT, ME. (Fort Sullivan.) Elevation, 70 feet. 
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ELLSWORTH, ME. Elevation, 30 feet. 
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FAIRFIELD, ME. Elevation, 90 feet. 
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FAIRFIELD, ME.— Continued. 
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FARMINGTON, ME. Elevation, 450 feet. 
FLAGSTAFF, ME. Elevation, 1 400 feet. 
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FORT PREBLE, ME. Elevation, 53 feet. 
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GARDINER, ME. Elevation, 163 feet. 
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GARDINER, ME.— Continued. 
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GREENVILLE, ME. Elevation, 1 140 feet. 
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*Insert Houlton, Me., from p. 171. 
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KENTS HILL, ME. Elevation, 300 feet. 
LEWISTON, ME. Elevation, 185 feet. 
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*HOULTON, ME. (Hancock Barracks.) Elevation, 620 feet. 
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LIVERMORE, ME. Elevation, 338 feet. 
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MACHIAS, ME. 
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MADISON, ME. Elevation, 257 feet. 
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MIDDLE DAM, OXFORD COUNTY, ME. Elevation, 1 430 feet. 
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MIDDLE DAM, OXFORD COUNTY.— Continued. 
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MILLINOCKET, ME. Elevation, 386 feet. 
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OQUOSSOC, FRANKLIN COUNTY, ME. (Union Water Power Company.) Elevation, 1 534 feet. 
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ORONO, ME. Elevation, 129 feet. 
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ORONO, ME. — Continued. 
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OXFORD, ME. Elevation, 350 feet. 
PATTEN, ME. Elevation, 550 feet. 
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RIPOGENUS DAM, ME. (Great Northern Paper Company.) 
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SONGO, ME. Elevation, 280 feet. 











RUMFORD FALLS, ME. Elevation, 505 feet. 
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ROCKPORT, ME. (West Rockport.) Elevation, 300 feet. 
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UPPER DAM, OXFORD COUNTY, ME. Elevation, 1 470 feet. 
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VAN BUREN, ME. Elevation, 510 feet. 
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VANCEBORO, ME. Elevation, 380 feet. 
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WATERVILLE, ME. (West Waterville.) Elevation, 200 feet. 
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ASHLAND, N. H. Elevation, 600 feet. 
BELMONT, N. H. Elevation, 600 feet. 
BERLIN, N. H. Elevation, 1 100 feet. 
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BENTON, N. H. (Glencliff.) Elevation, 1 200 feet. 
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BETHLEHEM, N. H. Elevation, 1 470 feet. 
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BERLIN, N. H. (Pontocook, Union Water Power Company.) 
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BRISTOL, N. H. Elevation, 600 feet. 
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BROOKLINE, N. H. Elevation, 250 feet. 
CONCORD, N. H. Elevation, 350 feet. 
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DURHAM, N. H. Elevation, 88 feet. 
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DURHAM, N. H.—Continued. 
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GRAFTON, N. H. Elevation, 863 feet. 
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GORHAM, N. H. (Union Water Power Company.) 


GARVINS FALLS, N. H. Elevation, 225 feet. 
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GRAFTON, N. H.— Continued. 











: 
5 
Z 
a 
= 
iS 
z 
~ 
3 
< 
ae 
4 


98| 2 


mI NDI NI NID NOS 
ASABAR 


MHOOMN 


FSXSB 


MAO AN ANAMO 


GREGGS FALLS, N. H. Elevation, 270 feet. 
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HANOVER, N. H. (Dartmouth College.) Elevation, 603 feet. 
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HANOVER, N. H.— Continued. 
KEENE, N. H. Elevation, 506 feet. 
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KEENE, N. H.— Continued. 
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LAKEPORT, N. H. Elevation, 500 feet. 
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LITTLETON, N. H. Elevation, 1 032 feet. 


MANCHESTER, N. H. Elevation, 200 feet. 
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MT. WASHINGTON, N. H. Elevation, 6 293 feet. 
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MERRIMACK, N. H. (Thornton’s Ferry.) Elevation, 120 feet. 
NASHODA, N. H. (Jackson Mills.) Elevation, 125 feet. 
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NEW DURHAM, N. H. Elevation, 640 feet. 
NEWTON, N. H. Elevation, 200 feet. 














NASHUA, N. H. (Pennichuck Water Company.) Elevation, 150 feet. 
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NORTH CONWAY, N. H. Elevation, 575 feet. 
PETERBORO, N. H. Elevation, 744 feet. 
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PLYMOUTH, N. H. (Weather Bureau.) Elevation, 500 feet. 


PITTSBURG, N. H. (First Connecticut Lake.) Elevation, 1 575 feet. 
2.76| 2.36| 2.74| 3.08| 3.21] 4.26] 3.96] 4.55] 5.53] 5.23] 4.58| 3.18| 45.44 
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PITTSBURG, N. H. (Second Connecticut Lake.) Elevation, 1 575 feet. 
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PLYMOUTH, N. H.— Continued. 
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PLYMOUTH, N. H. Elevation, 500 feet. 
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PROFILE HOUSE, N. H. Elevation, 2 100 feet. 
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PORTSMOUTH, N. H. (Fort Constitution.) Elevation, 40 feet. 
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*Record incomplete. 
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WEIRS, N. H. Elevation, 500 feet. 

















SANBORNTON, N. H. Elevation, 830 feet. 
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WEST MILAN, N. H. Elevation, 1 016 feet. 
WOLFEBORO, N. H. Elevation, 500 feet. 

















WEST STEWARTSTOWN, N. H. Elevation, 1 050 feet. 
WEST STEWARTSTOWN. (U. S. Weather Bureau.) 
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WOLFEBORO, N. H.— Continued. 
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WOODSTOCK, N. H. Elevation, 1 000 feet. 
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WOODSVILLE, N. H. Elevation, 450 feet. 
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Av. 20 yrs. 
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BELLOWS FALLS, VT. Elevation, 300 feet. 
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BENNINGTON, VT. Elevation, 720 feet. 
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BENNINGTON, VT.— Continued. 
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BLOOMFIELD, VT. 
BRATTLEBORO, VT. Elevation, 335 feet. 
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Av. 34 yrs 
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BURLINGTON, VT. Elevation, 404 feet. 
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BURLINGTON, VT.— Continued. 





CHELSEA, VT. Elevation, 840 feet. 
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Elevation, 601 feet. 


RIRRS BSR3R RBRTE 


OD OD OV OV ON | 00 et HOD eH 


SBSITISASSS RSRSE 
09 OD OD Oy 


Elevation, 507 feet. 





Aes oo ic 











RBA5 SESS RGRRS|ZASSS|BILEE RSS5 


TOSS HINO oO ROD P AMARA O!e 


BELS3/883SE RRSSR/SRGSR 








NOs 
WQOOHI~N 


ite] 
Now N 
Oop 
BRIBE 
OHNO + 


BSRSE 


CHELSEA, VT.— Continued. 
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DOVER, VT. Elevation, 1 650 feet. 
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Elevation, 875 feet. 














BEASS|SRRG 3SNBz 


DHONI OD [OD et HOD ON LOD eH eH AD eH 
BSSAAIRZRSS/ESSSZ|ARSSS 
PS HON AMAM OS ODED OD 
SIRSRRS|SRSSS|SLSSS 
NON ONS wid ON Hod Od 
SHSSS BASH |NAOSD 
AGM S/S ri S 0903 GR 
MBLSSZABGESSRSSSIVSRSA 


NASM ose9 














: 
° 
a 
a 
: 


FITZDALE, VT. 


Skanes 


GARFIELD, VT. 














NHANH 











ENOSBURG FALLS, VT.— Continued. 
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Av. 36 yrs. 
Av. 7 yrs. 
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RAINFALL IN NEW ENGLAND. 
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HYDE PARK, VT. Elevation, 576 feet. 


HALIFAX, VT. (Mays Mills.) Elevation, 900 feet. 
HARTLAND, VT. Elevation, 665 feet. 
JACKSONVILLE, VT. Elevation, 1 000 feet. 
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Av. 15 yrs. 
Av. 14 yrs 
Av. 6 yrs. 
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LUNENBURG, VT. Elevation, 1 210 feet. 
MANCHESTER, VT. Elevation, 980 feet. 
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Av. 15 yrs 
Av. 44 yrs. 
Av. 14 yrs. 
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NORTHFIELD, VT. Elevation, 876 feet. 
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NORWICH, VT.— Continued. 
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RUTLAND, VT. Elevation, 550 feet. 
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READSBORO, VT. Elevation, 1 220 feet. 
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RYEGATE, VT. (East Ryegate.) Elevation, 480 feet. 
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Elevation, 1 530 feet. 
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SEARSBURG, VT. 
®Interpolated. 
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*Omitted from average. 
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SOMERSET, VT. Elevation, 2 096 feet. 
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SEARSBURG MOUNTAIN, VT. Elevation, 2 400 feet. 


ST. JOHNSBURY, VT. Elevation, 711 feet. 
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VERNON, VT. Elevation, 310 feet. 





VICTORY, VT. Elevation, 800 + feet. 
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Elevation, 750 feet. 
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WILDER, VT. Elevation, 400 feet. 
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WHITINGHAM, VT. Elevation, 1 500 feet. 








WHITE RIVER JCT., VT. Elevation, 400 feet. 
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Elevation, 700 feet. 
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WOODSTOCK, VT. 
®Interpolated. 





WILMINGTON, VT. (Mountain Mills.) Elevation, 1 500 feet. 
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ACUSHNET, MASS. (New Bedford Water Works.) Elevation, 50 feet. 
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ADAMS, MASS. Elevation, 750 feet. 
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AGAWAM, MASS. (Provin Mt. Res., Springfield Water Works.) Elevation, 410 feet. 


*Record incomplete. 
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AMHERST, MASS.—Continued. 
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ASHBY, MASS. (Watatic Pond, Fitchburg Water Works.) Elevation, 1 000 feet. 
ASHLAND, MASS. (Ashland Reservoir, Metropolitan Water Works.) Elevation, 250 feet. 
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ASHLAND, MASS.— Continued. 
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ATHOL, MASS. (Fryville.) Elevation, 620 feet. 








ATHOL, MASS. (Water Works.) Elevation, 1 000 feet. 
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ATTLEBORO, MASS. (Water Works Pumping Station.) Elevation, 100 feet. 
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BARRE, MASS. Elevation, 930 feet. 
BEDFORD, MASS. Elevation, 170 feet. 











*BARNSTABLE, MASS. (Hyannis.) Elevation, 31 feet. 





= 
SEARS 3 


3.11| 3.07| 2.86| 4.32] 3.15] 5.11] 5.60| 4.08] 3.62| 3.32] 4.35] 3.41 


3.94| 3.59] 4.32] 3.60] 3.56] 3.06] 3.14] 3.53 





Av. 37 yrs. 
Av. 9 yrs. 




































































06 
14 
16 


OD tt tt 


BS3Sk 














Om gige 








toon 
ax te 


Ny ooo 


RSkkS 


COOenoe 
PD Dt B= OD 








WAH HWY NAOON 


SA8kS 





Sly 00 OD es |e OD 
mtd SO ht 


RSZSS 


MANION [OOD OO 


SBSRF/ZRZRABIIRS| 
NAIIOON 


83333 








3.53] 3.40] 3.35] 2.92] 3.12] 3.27| 39.07 


OD mt OOD eH CoowNhN 


AISRA 





S2ERE 


NMoOmnr 


SSSASSRLES 








Bens 


ee] 
S 
p 
° 
Z 
a 
° 
S 


seana|sans 


AMOS 


SaRRS 


OD OVO at OD [AD st HH HD OOD ON 
Berge leseeslsaan 
OD SHED OU HON HON ID 09 [tt HN 
RSe_ SRaSRe RESTS 
HID OD” OD | HOD HOD 68 [1D CN OND 


$9533 /28RR 





BEDFORD, MASS.— Continued. 


Ae te 


SSSSSIBASKS 


VOD st CUD 

ite] 
SIHaSa 
CNA ROWWOS 


SSR SABA 5RS 





BSQ25 


3.70| 3.42] 3.57] 3.54| 3.59] 3.62| 3.40| 3.69| 3.67] 3.30] 42.28 


MOOD HOY 








BRNOOis 
SRSAalSSSRz 


BOSTON, MASS. (West Roxbury.) Elevation, 185 feet. 
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BELCHERTOWN, MASS. (Springfield Water Works.) “Elevation, 440 feet. 
BILLERICA (North), MASS. (Talbot Chemical Works.) Elevation, 100 feet. 
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RAINFALL IN NEW ENGLAND. 
BOSTON, MASS. Elevation, 30 feet. 
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BOSTON, MASS. (Brookline Pumping Station, West Roxbury.) Elevation, 90 feet. 
Yard, 


BOSTON, MASS. (Blue Hill Observatory, Valley Station, Readville.) Elevation, 60 feet. 
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RAINFALL IN NEW ENGLAND. 


Elevation, 124 feet. 
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Av. 58 yrs. 








*The reliability of these observations was questioned during a period of several years following the 


year 1886 on account of the elevation of the gage. 


BOSTON, MASS. (Beacon Hill Reservoir.) Elevation, 100 feet. 



























































3.08| 4.10| 4.42] 4.26] 1.74] 2.56] 4.89| 4.02] 2.27] 2.87] 5.03] 3.58] 42.82 











Av. 4 yrs. 











GOODNOUGH. 221 


BOSTON, MASS. (Fort Independence, Boston Harbor.) Elevation, 25 feet. 
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BOSTON, MASS. (Thompson’s Island, Boston Harbor.) Elevation, 25 fe 
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BOYLSTON, MASS. — Continued. 
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BROCKTON, MASS. (City Hall.) Elevation, 200 feet. 
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BRIDGEWATER, MASS. (State Farm.) Elevation, 60 feet. 
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BROCKTON, MASS. (City Hall.) — Continued. 
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CAMBRIDGE, MASS. (City Hall.) Elevation, 75 feet. 
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CAMBRIDGE, MASS. (Fresh Pond.) Elevation, 40 feet. 
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CAMBRIDGE, MASS. (Harvard College Observatory.) 
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CAMBRIDGE, MASS. (Fresh Pond.) — Continued. 
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CHARLTON, MASS. (Charlton Depot.) Elevation, 880 feet. 
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CAMBRIDGE, MASS. (Harvard College Observatory.) — Continued. 
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CHESTERFIELD, MASS. Elevation, 1 360 feet. 
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CHESTNUT HILL RESERVOIR. (Metropolitan Water Works.) Elevation, 124 feet. 
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CHICOPEE, MASS. Elevation, 75 feet. 
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CLINTON, MASS. (Bigelow Carpet Co.) Elevation, 300 feet. 
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CLINTON, MASS. (Lancaster Mills.) Elevation, 370 feet. 








CLINTON, MASS. (Clinton Wire Cloth Co.) Elevation, 300 feet. 
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CLINTON, MASS. (Metropolitan Water Works.) Elevation, 370 feet. 
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CLINTON, MASS.— Continued. 
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COHASSET, MASS. Elevation, 50 feet. 
COLRAIN, MASS. Elevation, 500 feet. 
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CONCORD, MASS. Elevation, 139 feet. 
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CONCORD, MASS.— Continued. 
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Year | Jan | Feb | Mar Apr | May | June | July Aug | Sept | Oct | Nov | Dec | Annual 
1916 1.35| 5.16| 3.28| 4.43| 2.91 4.70| 3.74| 2.08| 2.16| 1.05 2.07| 2.57| 35.50 
1917 2.50| 2.43| 3.56] 2.43] 4.48 4.67| 1.95] 3.53| 1.55) 5.26 0.99} 2.93] 36.28 
1918 3.15| 2.25| 2.88] 2.92 2.43| 3.44| 3.73| 2.14] 8.86 0.96| 2.59| 3.19| 38.54 
1919 3.63) 3.58] 4.21} 2.58 5.53| 1.17] 3.74| 4.09 4.77| 1.84] 5.85| 1.61} 42.60 
1920 2.87| 6.06] 3.85| 5.65 2.69| 6.04] 1.82} 1.51 4.42] 1.06] 5.19| 5.36] 46.52 
1921 2.30) 3.51| 1.85| 3.52| 4.50 3.89] 9.67| 2.03| 2.10] 1.25 7.87| 2.33| 44.82 
1922 1.78| 2.80| 4.10| 2.14 4.87|10.04| 4.72] 3.89 3.88] 2.10] 1.37| 3.23] 44.92 
1923 7.16| 1.70] 2.70] 5.26 1.22) 3.67| 2.40] 1.76) 1.22 5.01] 5.08] 4.88) 42.06 
1924 3.26| 2.81| 2.45| 4.86) 3.69 1.83} 1.87] 4.97| 5.97) 0.08 2.22) 1.86| 35.87 
1925 3.91] 2.26] 6.13| 3.31 1.92| 4.59| 4.40] 2.10 2.95| 4.46| 3.08] 5.00} 44.11 
1926 2.50| 4.92| 2.28| 2.67 2.50] 1.80| 3.06| 3.77 1.35| 3.63| 4.95| 3.52| 36.95 
1927 2.44| 3.85| 1.21| 1.84| 2.76 2.54| 3.52| 6.56| 3.73| 4.60 5.39| 4.75| 43.19 
1928 2.45| 3.30] 1.67| 4.89 2.48| 5.38] 5.46| 2.59] 4. 09} 3.01] 1.59| 3.19} 40.10 
Av. 38 yrs 3.22| 3.34| 3.37| 3.35 3.16| 3.33| 3.66| 3.50 3.44| 2.97| 3.42| 3.37| 40.13 
*COTUIT, MASS. (Barnstable.) Elevation, 60 feet. 
Year Jan | Feb | Mar | Apr | May | June | July Aug | Sept | Oct | Nov | Dec | Annual 
1885 5.38| 2.87| 1.49| 2.98] 3.76 4.39] 0.68] 5.03] 3.35| 2.67 3.56| 2.81| 38.97 
1886 3.71| 4.72| 5.51| 1.51 3.43| 1.29] 2.61] 3.99 1.97| 4.93| 3.88] 5.11] 42.66 
1887 4.39| 5.59] 4.49] 4.98) 2.18 2.39| 2.99] 4.50| 1.82] 2.10 2.92| 4.58| 42.93 
1888 3.57| 1.80] 4.48] 2.05] 6.48 2.01| 4.42] 1.78] 9.80] 4.34 6.14| 4.22| 51.09 
1889 4.22| 3.71| 3.56) 4.44 4.19| 2.65] 4.09] 5.20| 3.03 5.58| 5.44| 2.34| 48.45 
1890 2.28) 2.65| 7.06| 2.80 3.53| 3.68| 1.60| 4.98| 6.44 10.14| 1.45| 3.85| 50.46 
1891 7.50| 5.75| 3.66| 2.65 2.62| 1.65| 2.19] 4.13 5.57|10.14| 1.72] 3.77) 51. 35 
1892 3.94| 1.94] 4.78] 2.38] 4.86 1.95| 1.18] 3.56] 2.22|°1.96 ®7 .55|°2.13| 38.45 
Av. 8 yrs. | 4.37| 3.63| 4. 38; 2.97| 3.88] 2.50| 2.47| 4.15] 4. 28| 5.23] 4.08 3.60| 45.54 
CUMMINGTON, MASS. Elevation, 1 400 feet. 
Year Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1903 ace aa8 ~,. | 3.86| 0.64/11.06| 4.25 5.23 4.60| 1.92] 4.17 ate 
1904 5.10| 4.66| 4.18| 4.27 3.81| 5.64| 2.74] 5.84 ‘ “47| 2.59| 3.55| 3.28] 50.13 
1905 5.59| 1.77] 2.93| 2.64 1.58] 3.70] 5.12] 5.85] 5.75 2.69| 2.40} 3.50| 43.52 
1906 1.93| 1.81| 4.33] 2.82 3.67| 4.05| 2.60| 5.13| 3.34 3.27| 1.96| 3.73] 38.64 
1907 2.57| 2.02] 2.23| 2.19 3.09| 4.47 ee aie iy eins ics oe ea 
1919 exe sae Py exe —_ aes ean 0 ~..| 2.76| 5.83] 1.81 eens 
1920 2.03| 4.72| 4.64] 6.43] 1.79 6.00| 3.11] 3.63] 6.89] 1.55 6.70| 6.08| 53.57 
1921 2.25| 3.31] 5.02| 4.96 1.51| 3.06| 4.89] 2.28] 3.76 1.96| 7.31] 1.99] 42.30 
1922 2.40| 3.16| 5.02| 2.98 5.87| 8.69| 2.90| 4.13| 2.63 3.13} 1.93] 3.25| 46.09 
1923 6.41| 2.18] 2.33] 3.15 3.17| 3.74| 3.92] 3.30 3.85| 6.54| 4.86] 4.76 48.21 
1924 2.98| 2.80] 1.39| 8.43 4.25| 1.42] 3.61] 3.05| 9.61 0.03] 3.72| 2.68| 43.97 
1925 3.73| 3.75| 4.03] 3.93] 2.68 4.58| 7.29| 2.60] 3.15] 4.12 5.11| 2.93] 47.90 
1926 3.22| 4.64] 3.01] 2.57] 1.68 2.83} 3.07] 3.76| 2.02) 5.34 5.61| 2.94) 40.69 
1927 2.82| 4.33] 2.19| 2.02 4.18] 3.68) 3.87] 4.68 2.17| 6.77|10.18| 6.23 53.12 
1928 3.34| 3.44] 2.82| 5.41 3.79| 7.88] 6.67| 6.84 4.29| 0.90} 2.06] 1.27 48.71 
Av. 12 yrs. | 3.48] 3.38 3.49| 4.13 3.16| 4.61| 4.15 4.26| 4.33| 3.24| 4.62| 3.55 46.40 
DALTON, MASS. Elevation, 1 200 feet. 
Year Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1906 2.08| 2.04] 4.97| 3.55 4.36| 2.36| 5.38] 3.94| 3.62 26) 2.26| 2.45| 40.27 
1907 3.25| 1.72| 1.13] 2.07 3.86| 3.67| 2.36] 1.91 8.07| 7.52] 4.21] 3.69 43.46 
1908 3.07| 3.16] 2.94] 2.35 5.10| 2.37| 5.51| 4.19| 0.97 1.52| 0.71| 2.78| 34.67 
1909 4.00| 5.25| 4.04] 3.92 2.02! 3.00| 1.70) 3.49| 3:63 1.16| 1.83} 1.95] 35.99 
1910 5.24| 4.07| 0.91| 3.68| 4.16 2.78| 2.82| 2.91] 4.75] 1.16 3.73| 2.08 .29 
1911 3.08] 1.72| 3.84| 2.20 2.39] 2.00] 2.92| 5.38 3.67| 6.22| 2.55| 3.17 39.14 
1912 2.04] 1.79| 4.52] 5.22 5.73| 1.51| 2.81| 5.32| 3.40 3.65| 4.42] 4.36| 44.77 
1913 4.73| 2.77| 6.70] 3.36 3.30| 1.28] 2.71] 2.65) 2 87| 5.33| 4.21| 2.62 42.53 
1914 2.57| 1.78| 4.94] 5.97) 2.75 2.52| 3.73| 3.32] 0.41 1.38| 2.14| 2.87] 34.38 
1915 4.03| 5.21} 0.17} 2.29 1.69| 3.38|10.86| 6.57| 2.89 1.95| 1.96] 6.73] 47.73 
1916 2.82] 3.65| 3.95| 3.31 2.53] 3.71| 5.24] 2.29) 5 73| 0.98| 4.33] 3.02 41.56 
1917 3.60| 2.47] 3.95] 1.70) 2.38 4.12| 2.84] 2.02] 0.91) 6.84 0.62| 1.81| 33.26 
1918 2.98| 2.76| 3.06! 3.13 3.57| 3.21| 1.96| 2.84] 6 22| 3.39| 2.50| 3.45 39.07 
1919 2.39| 2.15| 5.15] 2.05 7.20| 1.20] 4.56! 4.25 5.02} 3.65] 5.03] 1.92 44.57 
1920 2.11! 3.95| 3.77] 6.05 1.49| 4.75| 2.96| 2.79] 5.14 1.53| 6.11] 4.79] 45.44 
1921 2.11) 2.27| 5.72| 4.45 1.37] 3.00| 4.64] 3.24] 3 16) 1.82] 7.18| 2.17 41.13 
1922 2.14| 2.70| 6.02) 2.85) 5.12 7.16| 3.10] 6.51| 2.22 2.59| 1.76| 2.47| 44.64 
1923 6.05| 2.00] 1.13] 3.15] 3.02 4.46| 3.83| 2.48] 4.37) 5 79| 2.94| 4.23) 43.45 
1924 3.60) 2.65| 1.24] 5.49] 3.59 1.82] 3.48] 4.03} 7.80] 0.04 3.15| 2.34] 39.2 
1925 2.57| 3.03| 3.39| 3.47| 3.24 3.63) 9.06] 2.35) 3.15 3.44| 3.76| 1.52] 42.61 
1926 2.25| 2.76| 2.04] 3.15 1.90) 4.61| 3.40] 4.67 2.99] 5.19| 4.83| 2.61 40.40 
1927 2.29| 3.51] 1.42] 1.33] 3. 51| 2.33| 5.39| 2.97 2.59| 5.45/11.02] 5.50 47.31 
1928 2.60| 3.42| 2.30] 3.69] 2.95 7.63| 4.96| 7.23| 2.34 0.99| 2.06| 0.80| 40.97 
Av. 23 yrs. | 3.11| 2.91] 3.36 3.41| 3.36] 3.33] 4. 18] 3.79| 3. 74| 3.25] 3. 62| 3.02| 41.08 
*See also Barnstable, Mass., p. 216. ®Interpolated. 









RAINFALL IN NEW ENGLAND. 


DANA, MASS. Elevation, 580 feet. 


Jan | Feb | Mar May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
cael re ele LY «aca aban ...| 4.48| 5.92| 2.52| 6.29{ 2.00/ .... 
2.28] 4.32] 3. 7.24] 3. 5.35] 3.43] 3.29] 6.79] 0.97] 3.87| 6.20 
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DANA, MASS. (Southworths Mills.) Elevation, 550 feet. 
Mar May | June Sept Dec | Annual 
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DANVERS, MASS. (State Hospital.) Elevation 
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LD, MASS. Elevation, 140 feet. 


May | June | July | Aug | Oct | Nov | 
2.07| 2.06 ‘ : .53| 4.03! 5.66! 2.44 é 1.89| 7.37 
2.37 . : 3 : 8.02 ; 4.21 S 2.39] 2.26 
6.37 ; 5 . rE 3.18 . 3.27 i 6.65) 5.45 
3.94 3 t R 0.60; 2. 3.33 0.00} 1.90 
3.30 ; A ‘ ihe 3.24 ‘ wae tite sate stkte.8 
3.69 « 3 ¢ 3.96 A 3.31 f 2.73| 4.24| 2.43| 40.61 
*Gage at Dana. ®Interpolated. 
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DUDLEY, MASS. (Nichols Academy.) Elevatior , 705 feet. 
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DUDLEY, MASS. (Stevens Linen Works.) Elevation, 450 feet. 


yt 


mt OD 


RES3s 


Feb | Mar | Apr 





3.30] 3.40| 3.44] 2.34] 3.34] 2.34] 4.01] 3.51] 3.19] 3.12] 3.41] 2.99} 


3.27| 3.31] 3.89] 3.34] 3.24! 3.49| 3.64] 3.80] 3.57] 3.22| 3.48| 3.58] 


EDGARTOWN, MASS. (Heath Hen Farm.) Elevation, 80 feet. 


Jan 
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EGREMONT, MASS. (South Egremont.) Elevation, 750 feet. 





2.94] 3.03| 2.59] 3.40] 3.33] 4.31] 4.40| 4.66] 3.96| 3.51] 3.39] 3.11 





FALL RIVER, MASS. (Water Works Pumping Station.) Elevation, 210 feet. 
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FALMOUTH, MASS. (Woods Hole.) Elevation, 22 feet. 
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FALL RIVER, MASS. (U. S. Weather Bureau.) Elevation, 200 feet. 
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Dr. Fisher died December, 1916. 
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FALMOUTH, MASS. (Hatchville.) Elevation, 70 feet. 


ANON SH MON HOD 


FITCHBURG, MASS. (Dr. Jabez Fisher.) Elevation, 625 feet. 








hot Ny On 


3.15| 3.25] 4.00| 4.12] 3.89| 4.14] 4.26| 4.44] 3.49| 3.66] 3.96] 3.67] 46.03 
3.24| 3.28] 3.37| 3.09| 3.58| 3.44| 3.79] 4.21] 3.35] 3.72] 3.38] 3.09] 41.54 








*Dr. Mason’s record. 
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FITCHBURG, MASS. (Sentinel Office.) 
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FITCHBURG, MASS. (Sewage Works.) Elevation, 340 feet. 
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FITCHBURG, MASS. (Dr. A. P. Mason.) Elevation, 550 feet. 
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FRAMINGHAM, MASS. (Metropolitan Water Works.) Elevation, 160 feet. 
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GARDNER, MASS. Elevation, 1 110 feet. 
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FRAMINGHAM, MASS. (Metropolitan Water Works.)— Continued. 
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FRANKLIN, MASS. (Water Works Pumping Station.) Elevation, 240 feet. 
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GLOUCESTER, MASS. (Water Works Pumping Station.) Elevation, 40 feet. 
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GRANVIL . (Westfield Water Works.) Elevation, 750 feet. 
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Av. 10 yrs. 





GRANVILLE, MASS. 
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West Granville.) (East Branch Shed, Hartford Water Works.) 
Elevation, 1 200 feet. 
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a 3.07| 3.44| 2.89 

3.36 
1.38 
06 
.65 
19 
09 





o 
< 
& 
5 
> 
bo] 
] 





47.10 
31.03 
52.43 

-43 


-70 


w 
& 
8 


No 
WLOAIAIWONwW KOMws) hbo bo 00 








Ss 





- 
COLO] Ore WOO] > OI ee Con to > 


bab (Reababetes babsdatadsd Hie gear 
Ee/PSSRS|SaSSH SSB 


go ra] 2.6000 S20) NO DG006 mai SMdO Ge 
SS|RSLSHRSSSS|ZB : 


z 





g2] 20 82] co orm 8s bo] hor Co RO | a 
SIRSISSSRSSSSSRENLE: 
20] =] co tom Oar] ton orRo ms] LOOM 
NSS 2RaagsiSssVsiSese: 
we] 20.09] 89.09.00 G0 en] or or com] tO.Go mR 
bl kal NSSSSISSSSAAA: 
20] 62] to come me ma] ov co] 8 oo G0 me 
SSS SSSRSASSSSuISSl3s: 
a|ro} a noweloumun| Soro 

to] mon] 2089 mesh to] OuB m= G0 to] mo Go ma 


Cr] OB] Colom hm OO] CACC tom 









































WINN WWNWA Wak OLAWO 


Av. 16 yrs. | 3.18 
*Interpolated. 


[7] 
to 








ASRAS 


45.25 








§9 0 
AOR 








2.41| 2.10| 41.34 


3.49| 3.64| 3.75| 3.59| 3.48| 3.55| 3.65] 3.99] 3.77] 3.53] 3.76| 3.57] 43.77 


®Interpolated. 


NAO 


SABLA 
09 0D DH 




















Anonmo 
ONAN lon VOD OD 











rom ot i 

















ABSBS 


NO O15 HO NM Ales DOOD N died wis 


SABSRRASSA : any 


OO HAD OD 














OO 
BOAO 














OA Oo 
SHaoe SBS23 


tOAOMm OD 


— — 
SS8S85 




















25% MOYROION 


Ono 8335 HADWOD Seas BS 


oh 
To) 











B 
r 
i) 
4 
a 
3 
& 
a 
| 
4 
4 
< 
~ 
& 
a 


GROTON, MASS. Elevation, 325 feet. 











GREENWICH, MASS. Elevation, 490 feet. 
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GREENFIELD, MASS. Elevation, 270 feet. 
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HARDWICK, MASS. Elevation, 950 feet. 
| Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
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HARDWICK, MASS. (Gilbertville.) Elevation, 560 feet. 
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HAVERHILL, MASS. (City Hall.) Elevation, 125 feet. 
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*Rainfall near Kenoza Lake. 








HAVERHILL, MASS. (Kenoza Lake, Water Department.) Ejevation, 130 feet. 
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HEATH, MASS. Elevation, 1 650 feet. 
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HINGHAM, MASS. (Henry W. Cushing.) Elevation, 70 feet. 
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HINGHAM, MASS. (Hingham Water Company.) Elevation, 100 feet. 
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HINGHAM, MASS.—Continued. 
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HINGHAM, MASS. (Accord Pond, Hingham Water Company.) Elevation, 150 feet. 











HOLDEN, MASS. (Kendall Reservoir, Worcester Water Works.) Elevation, 1 100 feet, 








HOLDEN, MASS. (Holden Reservoir No. 1, Worcester Water Works.) Elevation, 750 feet. 
























































Year 
Av. 32 yrs. 
Av, 12 yrs. 
Av. 16 yrs. 





:22382/85383/x Bet * e aga 
[z/ :<#8s[esenals| [3] saselsenes|suecq|azagaleeces|eauac|aersslsesssiels| |ilsscaelszacalesccs|eenss 


pq 



























































RAINFALL IN NEW ENGLAND. 






































HOLDEN, MASS. (Holden Reservoir No. 1, Worcester Water Works.) — Continued. 
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GOODNOUGH. 247 


HUDSON, MASS, (Water Works.) Elevation, 450 feet. 









































































































































| Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
2.96} 2.97} 1.84| 4.79| 2.92) 5.96) 4.54 3° a7| 3’ 50| 2" oa| 2" 34| oor 39.83 
HUNTINGTON, MASS, (Goss Heights.) Elevation, 840 feet. 
Year Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1919 =e a3 Sm mal ings Te ere ay ...| 2.34] 6.33| 2.05 wakes 
1920 1.58| 7.53] 4.19] 5.21] 2.75] 6.66| 2.36] 7.04) 7.25) 1.13] 6.02] 5.47] 57.19 
1921 2.02} 3.31| 3.34) 4.52) 1.43] 4.28| 3.82) 2.99) 1.43] 1.68) 5.92) 1.82) 36.56 
1922 1.70| 1.68| 6.87 dpa aches mE: iad IY ae ae net ey qe a'e 
Av. 2 yrs 1.80| 5.42| 3.76| 4.87| 2.09| 5.47| 3.09| 5.01| 4.34| 1.41| 5.97| 3.64| 46.87 
HUNTINGTON, MASS, (Knightville.) Elevation, 500 feet. 
Year | Jan | Feb | Mar | Apr ! May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1919 ae a sin" ats ees nite xs sas ae ...| 2.22] 6.43] 1.91 ee 
1920 2.09} 3.36; 4.19) 4.74] 2.32] 5.86| 2.30) 6.32) 7.67} 1.22) 5.83) 5.04| 50.94 
1921 2.06) 3.14) 3.70) 5.16] 1.71] 2.82] 4.57] 3.37] 2.25) 1.81| 6.23] 1.82] 38.64 
1922 1.79| 2.72| 7.40} 1.96| 5.99] 6.93] 4.87) 5.58] 2.30) 3.25) 1.23] 3.43) 47.45 
1923 5.77] 1. 2.21| 3.08] 2.69] 3.11] 3.09] 2.88| 2.821 6.78| 4.25| 4.35| 42.92 
1924 4.00| 2.62| 0.97| 7.89] 2.83] 1.43] 2.25| 2.33] 9.06| 0.06| 3.90| 2.24] 39.58 
1925 3.15] 3.37| 4.22] 3.53] 2.84] 3.95| 6.64] 2.14/) 2.09) 3.04) 4.38] 2.36) 41.71 
1926 2.52] 3. 3.22| 2.39] 1.85] 2.82] 4.49) 4.96) 1.52) 4.45) 5.10) 2.62) 39.58 
1927 2.01} 4.17| 1.96] 1.87) 4.58) 4.05) 4.84] 5.72] 3.11] 7.38] 9.47) 5.40) 54.56 
1928 2.42} 2.62] 2.07) 5.84| 3.37] 7.97| 5.33| 8.37| 3.83] 0.57] 1.58) 0.85) 44.82 
Av. 9 yrs. 2.87| 3.06] 3.33] 4.05| 3.13] 4.33| 4.26] 4.63| 3.85| 3.17| 4.66| 3.12| 44.46 
IPSWICH RIVER WATERSHED, MASS. 
Year Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1911 2.37: ®2.70| ®3.33|91.78) 0.35] 3.65] 5.70] 4.05| 2.52] 2.86| 4.18| 3.60) 37.09 
1912 2.96| 2.51] 4.69] 3.79] 4.96) 0.35) 4.80} 2.00) 2.57| 1.67| 3.03| 4.64| 37.97 
1913 2.43] 2.86] 4.10) 3.98) 3.17] 1.52] 1.57] 3.14] 3.13| 7.25| 2.09| 3.24) 38.48 
1914 3.18] 3.20] 3.78) 6.46] 2.64) 1.54] 2.53] 2.62) 0.27] 1.40| 2.82) 3.12) 33.56 
1915 5.45| 3.32} 0.08] 2.28] 1.39] 1.95|}10.57| 6.23) 0.79| 2.83] 2.58| 4.41) 41.88 
1916 1.28| 4.33] 2.93| 4.82] 4.05| 5.60| 3.82] 2.30] 2.63] 1.00! 2.10) 2.86] 37.72 
1917 3.12} 2.30) 3.95] 2.79] 4.04) 4.88] 1.91] 3.13) 1.54| 5.73] 1.26] 2.35) 37.00 
; 1918 2.79} 2.94] 2. 3.95| 0.85] 2.97) 3.15| 2.69) 7.99] 1.03] 2.44) 2.95) 35.76 
1919 3.62! 3.27] 3.78] 2.62] 5.45) 1.01] 3.26) 4.56) 5.87) 2.53) 5.89| 1.47] 43.33 
1920 2.48| 6.40] 3.46] 5.21] 3.65] 5.58| 1.48] 2.36) 4.32] 1.03] 5.81) 4.37] 46.15 
1921 1.92| 2.78| 2.25] 4.34| 2.23] 3.87| 9.04] 2.17| 2.40] 1.63] 6.75| 2.49] 41.87 
1922 1.71| 2.95| 5.02) 1.36| 5.77|10.53| 5.44) 3.58| 3.45| 2.38) 0.97) 2.95| 46.11 
1923 6.86] 1.73] 2.68} 4.99] 1.91] 2.52] 2.35] 2.53) 0.69) 3.89) 3.80) 5.10] 39.05 
1924 3.99) 2.47) 1.69) 4.42] 3.40} 2.17] 2.16] 5.63) 7.84} 0.08) 2.70) 1.53) 38.08 
1925 4.04] 2.10] 7.14] 2.67] 2.20| 4.49] 3.38] 2.65| 2.39| 4.74] 3.95) 6.04| 45.79 
1926 2.49| 4.30] 2.91] 2.08] 2.30] 1.86| 2.29| 3.41] 1.30] 4.40] 3.95] 3.11] 34.40 
1927 2.33] 3.27) 1.31] 1.50] 2.59] 2.16] 3.14] 6.30) 3.21| 4.21| 4.83) 4.91| 39.76 
‘ 1928 2.11] 3.27) 1.47] 5.27] 3.14] 6.46] 3.97] 3.96] 5.22| 3.12] 2.34| 2.80) 43.13 
Av. 18 yrs. | 3.06] 3.15] 3.14| 3.57] 3.01| 3.51| 3.92] 3.52] 3.23| 2.88] 3.41| 3.44| 39.84 
IPSWICH, MASS, (Willowdale.) Elevation, 30 feet. 
: Year | Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
1911 aes es pS ...| 0.26] 3.36] 7.08| 4.49] 2.17| 3.20| 4.08| 3.65 Te 
" 1912 4.11] 2.54) 4.64] 3.69] 4.38] 0.36] 3.57] 2.05) 2.43] 1.77) 3.00) 4.92) 37.46 
1913 3.09} 2.90) 4.14] 4.04) 3.03) 2.60] 1.43) 3.09) 2.85) 7.47! 1.95) 3.66) 40.25 
1914 3.69| 4.04) 4.63] 6.99] 2.94] 1.45} 3.00] 2.29} 0.31) 1.56) 3.12) 3.53) 37.55 
1915 5.73| 3.46] 0.15| 2.84] 1.36] 2.44] 9.88] 5.66] 0.80| 3.08) 2.54) 4.68| 42.62 
1916 1.38] 5.23| 4.12| 5.73| 3.77| 5.96] 4.52] 3.24] 2.40) 1.05| 2.56| 3.11] 43.07 
- 1917 3.52| 2.41] 4.15] 2.96) 3.82] 5.53] 2.58) 3.11| 1.80] 5.09) 1.69) 2.70) 39.36 
1918 3.39] 3.13] 1.95] 4.42] 0.85] 2.87| 4.05] 3.16] 7.46] 1.13) 2.47) 3.61) 38.49 
1919 3.92] 3.40] 4.54] 2.57] 5.48] 1.22] 3.00] 4.78| 5.72] 2.72| 6.19) 1.67) 45.21 
, 1920 3.31/10.95| 3.87] 5.95| 4.13] 5.50} 1.18] 2.49] 4.89] 1.00] 6.59} 4.12} 53.98 
1921 2.13| 3.44] 2.39] 3.94| 2.61| 4.27] 7.45| 2.29] 2.10] 1.49| 7.62| 2.75] 42.48 
% 1922 1.92] 3.49| 5.50] 1.49] 6.16]10.52] 5.10] 3.20) 3.10] 2.33) 1.10] 2.87] 46.78 
- 1923 8.85| 2.64] 4.12] 5.33) 2.32] 2.35] 2.00) 1.64) 0.44] 4.48] 3.89) 5.36) 43.42 
1924 4.29) 2.74] 2.24) 4.52] 3.79] 2.31] 1.91] 6.01] 7.64] 0.10} 3.14) 1.57| 40.26 
s 1925 5.16| 2.48] 7.16] 2.65] 2.18] 4.00} 3.45] 1.92} 2.70) 4.85) 3.83] 7.27) 47.65 
1 1926 3.12| 5.61] 3.15] 2.23] 2.60] 1.76] 2.28] 4.05) 1.28] 4.41] 4.18] 3.73] 38.40 
e 1927 3.02] 4.11} 1.22] 1.22} 2.67| 1.84] 2.65] 6.47| 4.18] 3.89] 5.28) 5.21) 41.76 
} 1928 2.18} 3.59] 1.64] 5.28] 3.40] 5.35] 4.89| 4.57; 5.37| 2.95) 2.26) 3.12) 44.60 
7 Av. 17 yrs. | 3.69] 3.89| 3.51! 3.87| 3.27] 3.55] 3.70] 3.53] 3.26] 2.90] 3.61] 3.76| 42.54 
5 IPSWICH, MASS. (Rev. Manasseh Cutler.) Elevation, 100 feet. 
- Year | Jan | Feb | Mar! Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
- 1782 | “al “6i| ct “eal ye ais a ..-| 0.70| 3.13] 4.53 re at 
1783 | 4.03} 4.91] 1.73} 1.01} 4.00] 3.44] 9.06| 4.44] 1.45]11.61| 5.67] 4.93) 56.28 























*Interpolated. 
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LAKE COCHITUATE, MASS. (Metropolitan Water Works.) Elevation, 140 feet. 


Av. 77 yrs. 
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Water Works.) Elevation, 60 feet. 
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LAWRENCE, MASS. (1885-1913, Essex Company.) 
































Av. 35 yrs. 
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LAWRENCE, MASS.—Continued. 
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LAWRENCE, MASS. (Arlington Mills.) Elevation, 90 feet. 
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LAWRENCE EXPERIMENT STATION. (State Board of Health.) Elevation, 45 feet. 
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LEOMINSTER, MASS. Elevation, 500 feet. 
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*LEICESTER, MASS. (Lynde Brook Reservoir, Worcester Water Works.) Elevation, 800 feet. 
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LEOMINSTER, MASS. — Continued. 
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LINCOLN, MASS. (Lincoln Water Works.) Elevation, 250 feet. 
LINCOLN, MASS. (Baker’s Bridge.) Elevation, 187 feet. 
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LITTLETON, MASS. Elevation, 325 feet. 
*LEE, MASS. (East Lee.) Elevation, 1 030 feet. 
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LOWELL, MASS. (Proprietors Locks and Canals.) Elevation, 100 feet. 
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*Insert on p. 251. 
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LOWELL, MASS.—Continued. 
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LOWELL, MASS. (Merrimack Manufacturing Co.) Elevation, 80 feet. 
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LOWELL, MASS.—Continued. 
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LUDLOW, MASS. (Ludlow Reservoir, Springfield Water Works.) Elevation, 410 feet. 



























































Av. 100 yrs. 
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LYNN, MASS. (City Hall.) Elevation, 70 feet. 
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LUDLOW, MASS. (Filters, Springfield Water Works.) Elevation, 410 feet. 





LUDLOW, MASS. (Ludlow Reservoir, Springfield Water Works.) — Continued. 
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LYNN, MASS. (Water Works Pumping Station.) Elevation, 40 feet. 
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Av. 56 yrs 
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MANSFIELD, MASS. Elevation, 150 feet. 
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LYNNFIELD, MASS. (Diary of General Newhall.) Elevation, 100 feet. 
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MANCHESTER, MASS. (Water Works Pumping Station.) Elevation, 20 feet. 
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MANSFIELD, MASS. (Water Works Pumping Station.) Elevation, 240 feet. 
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Av. 7 yrs. 





MARLBOROUGH, MASS. (Water Works Pumping Station.) Elevation, 450 feet. 
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MEDFORD, MASS. (Medford Water Works.) Elevation, 17 feet. 
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MERRIMACK RIVER WATERSHED, MASS. (Essex County, Lawrence.) 
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MIDDLEBOROUGH, MASS. Elevation, 53 feet. 





MERRIMACK RIVER WATERSHED. — Continued. 
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MIDDLETON, MASS. (Danvers Pumping Station.) 
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MILTON, MASS. (Blue Hill Observatory.) Elevation, 640 feet. 





3.27| 3.18] 3.13| 3.40] 3.45| 4.16| 4.74| 4.20] 3.76| 3.60| 4.69| 3.04| 44.62 
3.02| 3.09] 3.12] 3.35] 2.73| 3.37] 4.28] 4.12] 3.31| 2.91| 3.68| 3.34| 40.32 
MILLIS, MASS. (Water Works Pumping Station.) Elevation, 130 feet. 

3.11| 3.24] 3.20] 3.66| 2.85| 3.85] 4.42] 4.34] 3.28] 3.33| 3.76| 3.70| 42.74 


2.37| 3.70| 1.81] 2.82] 2.34] 3.57] 2.85] 4.19] 3.21] 3.71 
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MILFORD, MASS. (Water Works Pumping Station.) Elevation, 275 feet. 


Jan 

































































Av. 8 yrs 
Av. 3 yrs. 
Av. 14 yrs 
Av. 8 yrs. 
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MILTON, MASS. (Blue Hill Observatory.) — Continued. 
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MILTON, MASS. (Rev. A. K. Teele.) Elevation, 100 feet. 
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MOON 


4.04] 3.95] 4.15] 3.76| 3.63] 3.38] 4.11] 4.20] 4.04] 3.80] 3.80] 4.00 46.86 


MONSON, MASS. (Dr. G. E. Fuller.) Elevation, 370 feet. 


3.95 
4.15| 4.00| 3.83] 2.89| 3.68| 2.44| 3.23] 4.03] 3.65| 5.14] 4.10] 3.74] 44.88 


3.13] 3.22| 3.27] 3.61] 3.51] 4.30] 4.48] 4.44] 3.69] 3.51] 4.07] 3.31 











MONROE, MASS. (Monroe Bridge.) (Power Construction Company.) Elevation, 840 feet. 






































Av. 43 yrs 
Av. 10 yrs. 
Av. 15 yrs. 
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MONTAGUE, MASS. (Turners Falls.) Elevation, 200 feet. 
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MONSON, MASS.—Continued. 
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NANTUCKET, MASS. Elevation, 15 feet. 
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Av. 30 yrs. 
Av. 37 yrs 
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NASHUA RIVER WATERSHED, MASS. (Metropolitan Water Supply.) 
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NANTUCKET, MASS.— Continued. 
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Av. 54 yrs 
Av. 32 yrs. 
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1814-1875, Samuel Rodman 


1928, L. J. Hathaway, Jr. 
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NEW BEDFORD, MASS.—Continued. 
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NEW BEDFORD, MASS. (City Hall.) Elevation, 100 feet. 





A) HOD 


5.00| 4.31] 4.77| 3.75| 4.72] 2.74| 3.41] 4.17| 3.87] 4.81] 4.96| 4.07| 50 


3.76| 3.22| 3.44) 3.51] 2.86| 3.14] 3.37] 4.15] 2.71] 3.01] 3.04| 3.41 








Av. 115 yrs.| 4.03] 3.86] 4.25| 3.94] 3.86] 3.13] 3.38] 4.23] 3.42] 3.85| 4.12] 4.12] 46.19 
NEW BEDFORD, MASS. (Old Water Works Pumping Station.) Elevation, 60 feet. 


Av. 13 yrs. 
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NEWBURYPORT, MASS. Elevation, 80 feet. 


Mar | Apr | May | June | July | Aug | Sept | Dec | Annual 
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Elevation, 850 feet. 


July Sept | Oct | Nov | Dec | 
5.15| 2.71 
7.62| 1.29 
3.42] 3.13 
2.21] 3.33 
1.24} 6.16 
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. (Water Works Pumping Station.) Elevation, 100 feet. 


Apr | May | June | July | Aug | Sept | Oct | Nov 
4.56| 1.05| 3.74| 4.71] 0.72 0.96 
2.06} 2.95 3.11] 5.07 65 
1.51] 4.67 : .19 .63 
0.47| 3.44 27 
4.39| 0.53 .81 
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NORFOLK, MASS. Elevation, 244 feet. 

May June | July | Aug | Sept | 
0.70) 5. 3.65| 4.00| 1.61 
1.80 1.59) 2. 6.67 
1.16 i’ 1.04] 3. 5.57 
5.48 : 7.05) 2. 3.53 
2.64 F 0.89} 0. 8.70 
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NORFOLK, MASS.— Continued. 
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3.10] 3.39| 3.19] 2.97] 3.57| 3.78] 3.79| 3.30] 3.10] 3.17| 3.06| 39.53 


29 HOON 








2.98| 2.66| 3.38] 3.33] 3.13] 4.01] 3.99] 4.38| 3.54] 3.40| 3.15] 3.14| 41.09 


NORTH ADAMS, MASS. (Notch Brook Reservoir.) Elevation, 1 200 feet. 


3.11 











NORTH ADAMS, MASS. (Broad Brook Reservoir.) Elevation, 1 000 feet. 


®Interpolated. 


Av. 18 yrs. | 3.55| 3.14] 3.37| 3.57| 3.12] 3.18] 3.78] 3.75] 3.93| 3.22| 2.93] 3.46| 41.00 
























































Av. 29 yrs 
Av. 29 yrs. 
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NORTH ANDOVER, MASS. (Ingalls Station.) Elevation, 100 feet. 


| Jan | Feb | Mar| Apr | May | June| July | Aug | Sept | Oct | Nov | Dec | Annual 

-..| 0.28] 3.13| 5.69 -85| 2.08 4.30 

3.60} 4.29] 0.36) 5.03 66| 2.31 88 

3.95 1.35} 3.84 27 

6.48 2.65 00 51 

2.24 12.41| 6.60 71 
4.70 
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07| 3.24 
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2.15 
2.92 
3.19 
4.18 
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H ATTLEBORO, MASS. (Water Works Pumping Station.) Elevation, 200 feet. 
Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
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MPTON, MASS. (Mt. Nonotuck.) Elevation, 850 feet. 
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*Insert Northbridge, Mass., from p. 270. Mt. Tom record stops March, 1908; Northampton record 
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NORTHAMPTON, MASS. (Leeds.) Elevation, 350 feet. 








NORTHAMPTON, MASS. (Hancock Street.) Elevation, 125 feet. 
*NORTHBRIDGE, MASS. (Whitinsville.) Elevation, 350 feet. 
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*NORTHBRIDGE, MASS. (Whitinsville.) — Continued. 
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.) Elevation, 750 feet. 
July Sept | Oct | Nov | Dec | 
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OTIS, MASS. Elevation, 1 430 feet. 


Jan | Feb Apr | May | June | Aug | Sept | Oct | Annual 


2.35| 2.48) 3. 2.95| 2.73] 4.20) 7. . 3.05] 3.98] 3. : 39.65 
2.42) 4.22) 3. 2.50) 1.10] 2.47) 4. . 2.00) 4.71] 4. ‘ 39.09 
2.56) 3.16] 1. 1.72] 5.45] 4.44] 4. : 3.05) 8.12/10. 59.87 
3.05] 2.87} 2. 6.19] 2.32] 5.69] 6. 3 3.20] 0.50} 2. 47.07 


2.60| 3.18 x 3.34| 2.90] 4.20 a 2.82| 4.33 y 46.42 
*Insert on p. 269. ®Interpolated. 
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RAINFALL IN NEW ENGLAND. 


PALMER, MASS. (Bondsville.) (Boston Duck Company.) Elevation, 400 feet. 
Nov | Dec 
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PEABODY, MASS. (Water Works Pumping Station.) Elevation, 75 feet. 


| Feb | Mar May July | Aug Oct 
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Mar y | June y | Aug 

.79 SP 

.87 6.60 


3 





e 
ie 
a=] 
+ 
+ 





AD 
o 
w 
w 





welsases 
bo] 89.09 09 nS] Coto BORD] © 


NT NOQ&sI00 























9] C0 BD at ae CO] ba Coe oH CoE 

02] 09 Cr C2 no NI] CoM RO OF 
SONOSB) Biomore 

& Tim im S00 S8a8 

C2] OD mR OH] Soot Coma] Y 


We] Co He Ibo BO] bo Go Co SI. G0 
SIN Ol OSes o 


SO] 09 N10 cr bo] Go 00 


we] Oo Co 





. (Suntaug Lake.) 
July | Aug 
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Y, MASS. (Water Works Shop.) 
May | June | July | Aug | Sept | Oct | Nov | 
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HAM, MASS. (Packardville.) Elevation, 830 feet. 
Mar | Apr | May | June| July | Aug | Sept 
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GOODNOUGH. 273 


PELHAM, MASS. (Pelham Hollow.) Elevation, 550 feet. 

Feb Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
ed AE Te ee ees aap -..| 2.62] 6.80 

5.99| 3.44] 6.97] 4.47] 5.67] 7.15] 1.16] 4.79 

9.85] 3.50] 4.22) 8.59) 3.57) 2.81] 2.36] 5.66 

en 5.22|12.36| 4.66) 3.77) 2.56) 3.81] 1.91 

5.77| 4.05| 7.85| 5.91| 4.34| 4.17| 2.44| 4.12 

BROKE, MASS. (Brockton Water Works Pumping Station.) Elevation, 65 feet. 

| | Feb Apr | May | June | July Sept | Oct | Nov | Dec | Annual 
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Elevation, 1 700 feet. 
an | Feb | Mar | Apr vy | June Aug | Sept | 
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PETERSHAM, MASS. Elevation, 1 100 feet. 
| Feb | Mar | Apr | May Aug | Sept | 
2.65| 3 “ 4. ea 4.41| 7.24 
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ON, MASS. Elevation, 1 
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PLYMOUTH, MASS.* Elevation, 50 feet. 
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PLAINFIELD, MASS. Elevation, 1 650 feet. 








> Oorni> 
SCOroe 





PITTSFIELD, MASS. (City Hall.) Elevation, 1 050 feet. 
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PITTSFIELD, MASS. (Farnham Reservoir.) Elevation, 1 600 feet. 
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PLYMOUTH, MASS.*— Continued. 
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PRESCOTT, MASS. Elevation, 1 000 feet. 
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PRINCETON, MASS. Elevation, 1 125 feet. 
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*Water works record beginning January, 1898. 
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PRINCETON, MASS.— Continued. 
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PRINCETON, MASS. (Wachusett Mt. Summit.) Elevation, 2 000 feet. 


PROVINCETOWN, MASS. Elevation, 40 feet. 
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QUINCY, MASS. (Wollaston.) Elevation, 20 feet. 
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READING, MASS. (Water Works Pumping Station.) Elevation, 80 feet. 


























ROCHESTER, MASS. (Little Quittacas Pond, New Bedford Water Works.) Elevation, 60 feet. 
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RAINFALL IN NEW ENGLAND. 


ROCHESTER, MASS.— Continued. 
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RUTLAND, MASS. (West.) Elevation, 950 feet. 
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RUTLAND, MASS. (North Rutland.) Elevation, 850 feet. 
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SALEM, MASS. (A. A. Smith.) Elevation, 46 feet. 
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RUTLAND, MASS. (State Sanatorium.) Elevation, 1 160 feet. 











SALEM, MASS. (Sewage Pumping Station.) Elevation, 20 feet. 
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RAINFALL IN NEW ENGLAND. 


SAVOY, MASS. (Hoosac Mountain.) Elevation, 2 000 feet. 
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Av. 16 yrs. 





SHARON, MASS. (Sharon Sanatorium.) Elevation, 270 feet. 
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(Power Construction Company.) Elevation, 300 feet. 
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SHELBURNE, MASS. (Shelburne Falls.) 
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SHUTESBURY, MASS. Elevation, 1 175 feet. 
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SOMERSET, MASS. Elevation, 40 feet. 
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SOUTHAMPTON, MASS. (Fomer Reservoir, Holyoke Water Works.) Elevation, 525 feet. 











SOMERVILLE, MASS. (Old Mystic Pumping Station, Boston Water Works.) Elevation, 60 feet. 
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SOUTHAMPTON, MASS.— Continued. 


Z 
.<] 
a 
a 
= 
qQ 
a 
Z 
5 
te 
: 


ONIN OD — i 
RAAB Aoa Olmos 


ON Hed 


LRA 


i) |e - 


NOWDAWNIDOM AN No aAwo 


tHOMOO 














NOD 0 TONKS 


ASO y SO SN ID LO NI ESO ft HON [00 1 Se IS 


SABDASINGANRK (SHON OTN ISS 63 2 90 op > 











3.90| 4.01] 4.14] 4.06] 3.32] 3.76| 3.91| 3.87| 3.78] 3.46] 4.14] 4.05] 46.40 








SOUTHBOROUGH, MASS. (Cordaville, Metropolitan Water Works.) Elevation, 250 feet. 


Av. 32 yrs. 
Av. 35 yrs. 




































































SOUTHBOROUGH, MASS. (Sudbury Dam No. 5, Metropolitan Water Works.) Elevation 
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SOUTHBOROUGH, MASS.— Continued. 
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SOUTHBRIDGE, MASS. (Hatchet Brook, Southbridge Water Supply Company.) Elevation, 720 feet. 
SPRINGFIELD, MASS. (1848-1867, by citizen of Springfield; 1868-1913, at United States Arsenal.) 
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Av. 17 yrs. 
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SPRINGFIELD, MASS.— Continued. 
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STERLING, MASS. (Metropolitan Water Works.) Elevation, 500 feet. 
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STURBRIDGE, MASS. (Fiskdale.) Elevation, 600 feet. 
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STOW, MASS. (Jonathan Newell, A.M.) Elevation, 250 feet. 
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STOCKBRIDGE, MASS. (Stockbridge Water Company.) Elevation, 875 feet. 








STONEHAM, MASS. (Spot Pond, Metropolitan Water Works.) Elevation, 160 feet. 
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TAUNTON, MASS.— Continued. 
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TEMPLETON, MASS. ( Elevation, 930 feet. 
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RAINFALL IN NEW ENGLAND. 
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WALPOLE, MASS. (Multibestos Co.) Elevation, 175 feet. 
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GOODNOUGH. 
WALPOLE, MASS.—Continued. 
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WALTHAM, MASS. (Boston Manufacturing Company.) Elevation, 30 feet. 
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WALTHAM, MASS.— Continued. 
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WALTHAM, MASS. (Hobbs Brook Reservoir, Cambridge Water Works.) Elevation, 180 feet. 
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WARE, MASS. (West Ware.) Elevation, 450 feet. 
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WALTHAM, MASS. (Water Works Pumping Station). 
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RAINFALL IN NEW ENGLAND. 


WAREHAM, MASS. (Onset Water Company.) Elevation, 60 feet. 
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WAREHAM, MASS. (East Wareham.) (U. S. Weather Bureau 
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WARREN, MASS. Elevation, 650 feet. 
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WARWICK, MASS. Elevation, 1 000 feet. 
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WATERTOWN, MASS. (U.S. Arsenal.) Elevation, 25 feet. 
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WENDELL, MASS. Elevation, 1 200 feet. 














WELLESLEY, MASS. (Wellesley College.) Elevation, 160 feet. 
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WEBSTER, MASS. (Slater and Sons Mill.) Elevation, 450 feet. 
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WESTBOROUGH, MASS. Elevation, 298 feet. 
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Beginning with January, 1912, a standard gage was placed beside the old gage at this station, and the 


results of a comparison of the standard gage with the observations of the old gage for twenty-nine months 











WENHAM LAKE, MASS. (Beverly.) (Salem Water Works Pumping Station.) Elevation, 60 feet, 














indicate that the old gage recorded too great an amount of rainfall by about 10.7 per cent. It is advisable 
that the records of the old gage are also too high for earlier years. The difference is caused by a flange 


around the upper edge of the gage. 
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WESTBOROUGH, MASS.— Continued. 
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WEST BROOKFIELD, MASS. Elevation, 630 feet. 
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WESTFIELD, MASS. (West Parish Filters, Springfield Water Works.) Elevation, 475 feet. 














*Interpolated. 
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WESTFIELD, MASS.— Continued. 
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WESTFIELD, MASS. Elevation, 150 feet. 
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WESTHAMPTON, MASS. (White Reservoir, Holyoke Water Works.) Elevation, 750 feet. 
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WESTMINSTER, MASS. (Meetinghouse Pond, Fitchburg Water Works.) Elevation, 980 feet. 
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WESTMINSTER, MASS. (Wachusett Lake, Fitchburg Water Works.) Elevation, 880 feet. 


ONO 





Oaarwan 


2 wt 09:20 OD 
WAS He 





Ls) 
RASAR 


BIBSB 





3.61| 3.79| 3.36] 3.83] 3.86] 4.27| 4.64] 3.91] 4.10| 3.08| 4.42] 3.74] 46.61 

















Av. 14 yrs. 











77 

78 
78 
49 














52| 51 
59} 42 
94| 41 





























AS 
ASSSR 


POND Ot 

















rONN 


-12| 4.26|93.85/°5.94| 45.23 
-37| 4.41) 4.56] 5.00] 43.85 
-95| 5.04] 4.82) 5.37) 47.26 
-65|) 4.56} 2.07] 2.64) 43.85 


3.57| 3.72| 4.04] 3.59| 3.18] 3.34] 3.63] 3.81] 3.68] 3.29] 3.51] 3.67] 43.03 
Sept | Oct | Nov | Dec | Annual 


BRADOMINGMAHOMO te Hon OTnAN 














1D S10 0D es 
TANKS 


DAR | 1 OOM 
SAHOO HOOOD EN A HONS 
ROR RS|STORS RBSsR 


AtHON 


ASSSe “S253 WIAD Aseoor 


U, 

















Elevation, 550 feet. 


Elevation, 120 feet. 
July 











woo 12 AOI DDN OD Olson 


NAAN ALON CO HAO 


OD OO AD AD ADI Coons © Ont 
S23sa SBiBRV 83 Onn Ort RSSR 
ANGMOHHRHONQ WOH HOM WN ANON 








oo} 
S 
p 
° 
Z 
Q 
9 
fo) 
S 


NWMMOO 


agass 








BRASS|SLSHS|SSSSS |ASSAT (SALSA SHSSSRnss 


OVO tas [00 HON HN AAR 
— wow 
THINS OMe re 
and i 
ASRS S3A8 
NOW 


BROMAN 











oX.or 
09 0) C1) GO 


WESTON, MASS. 


WESTON, MASS. (Stony Brook Reservoir, Cambridge Water Works.) Elevation, 60 feet. 
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WINCHESTER, MASS. (North Reservoir, Winchester Water Works.) Elevation, 90 feet. 
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WINCHESTER, MASS. (Wedgemere.) Elevation, 20 feet. 
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WORCESTER, MASS. (Clark University.) Elevation, 575 feet. 
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WORCESTER, MASS. (Worcester Insane Hospital.) Elevation, 600 feet. 

















Av. 15 yrs. 








WINCHESTER, MASS. (Mystic Upper Lake Dam, Boston Water Works.) Elevation, 25 feet. 
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WORCESTER, MASS.— Continued. 








WORCESTER, MASS. (G. W. Swan.) Elevation, 518 feet. 
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WORCESTER, MASS. (Worcester Sewage Disposal Works.) Elevation, 400 feet. 
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RAINFALL IN NEW ENGLAND. 


WORCESTER, MASS.—Continued. 
May | June | July | Aug | Sept 
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WORCESTER, MASS. (Winter Hill Observatory.) Elevation 625 feet. 
Feb Apr | May | June | July Sept 
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WRENTHAM, MASS. Elevation, 250 feet. 
| Apr | May | June | July | Aug | Sept | Oct | Nov | 
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RHODE ISLAND. 
BLOCK ISLAND, R. I. Elevation, 26 feet. 

Feb | Mar May | June | July Sept | Oct | Nov | Dec | Annual 
3.60 3.80 1. 3.30 
5.40 1.40 .30| 1.00 
3.90 M 4.62 
5.08 .29 
5.39 3.87 
2.47 7 38] 
6.40 3.89 
0.81 
°§.42 
4.49 
2.80 
2.30 
5.16 
2.42 
4.93 





> 
S 
hal 
> 
a 





x 

o 

e 

8 

os 

ss 

- 

8 

Pitas Gk babar baba te 


id 


heen J Ndebele 


desch ant 
Ges 
SSRER aaSSL/SEsS 


tt 





wo 
i 
ee 
a 





. 


SSB osatasssss 
Seezrla 


$9 80 G9 on] BORO + to] en Gosh o9 
NSSES|SSSRSZ/SRE 


DVR wr] DRO 



































Begeriasesaisesee 


Bseey|h 





toto tO] IROOM 60] com ere 09 
RwWWOSlAMDEEIRaRoOm 
RSSHO|SOSwElSroSS 
©9829 et] 09.89.09 > mt] mt > DO 








BONO G0 BO] G9 Go RO CO] He RO Oo 
31.00 69 me Go] im to > eR] GOO te 
Cenon SSass Se2sss 





wi 0000.00] Dn oo 
SRBSNE|SESES 

tn G0 tt | 00 60 UH] SO mB 
RLSIE|SSSES|aRSS 
BSAre/ exe 

ab abate gl Re gee poem 
HSSSqas8 


“or 
— 


®Interpolated. 





79 
88 








1.05| 3.50| 50.10 


.15|®2.01]°4.10] 3.09]°5.85] 42.00 
.41| 1.37] 0.69] 1.62] 2.36] 31.91 
.57| 3.20] 3.38] 5.08] 4.63] 36.30 


3.94] 3.71] 4.08] 3.74] 3.27| 2.98] 3.02] 3.53] 2.99] 3.28] 3.43| 3.77| 41.74 

















COMN HOD 











DAHMAN 


SRoOa+ S25ar 


Omoor 
COMNON MOONS 








SObvte 0 OD AD bor 
DYNAN Aran RASS 


SHH 


3c} ted nN 
ASR SSSSSIRSRBE 


NASA MNO 


Elevation, 53 feet. 
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BLOCK ISLAND, R. I.—Continued. 
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GREENE, R. I. Elevation, 450 feet. 








D0 Se Win 
oONnreo 


ONO 


Baoms 


AD 4 OF) CO OD 


aRBss 








O00 
BRsAalsSas 


NAN 6d og 05 08 


conmoxt 
DBNWOD 


NO HY 


RISBE 


ie) 
~SS88 RRRBA 


HOPE, R. I. (Clyde Print Works.) Elevation, 200 feet. 


BURRILLVILLE, R. I. (Wallum Pond.) Elevation, 400 feet. 
Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Annual 
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CRANSTON, R. I. (Fiskeville.) (Providence Water Works.) Elevation, 260 feet. 








FOSTER, R. I. (Hopkins Mills.) (Providence Water Works.) Elevation, 450 feet. 
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HOPE, R. I.— Continued. 
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KENT, R. I. 
May | June | July | Aug | Sept 


BSSSR/5 


IQ OK oS 





ti i OD 


WHOWON 








SSRSS 


HO Root 


WOOO +H 


RIZBS 





WO qdo 


OO 
CrRAQD 


AN AHN 





KINGSTON, R. I. Elevation, 250 feet. 
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HOPKINTON, R. I. (Hope Valley.) Elevation, 120 feet. 
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KINGSTON, R. I.— Continued. 
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PAWTUCKET, R. I. (Filter Beds, Board of Public Works.) Elevation, 40 feet. 





























PAWTUCKET, R. I. (Diamond Hill Reservoir, Board of Public Works.) Elevation, 220 feet. 
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PAWTUCKET, R. I. (Pumping Station, Board of Public Works.) Elevation, 90 feet. 


PAWTUCKET, R. I. (Masonic Building, Board of Public Works.) Elevation, 140 feet. 
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PAWTUCKET, R. I.— Continued. 
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Av. 44 yrs. 





PAWTUXET RIVER, R. I. (North Branch Watershed, Providence Water Works.) 
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1832-1876, President Caswell, Brown University, College Hill; 1877-1928, Hope Reservoir, City Engineer. 
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PROVIDENCE, R. I.— Continued. 
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PROVIDENCE, R. I. (U. S. Weather Bureau.) Elevation, 182 feet. 
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PROVIDENCE, R. I. (Sockanosset Reservoir, Providence Water Works.) Elevation, 182 feet. 




















PROVIDENCE, R. I. (Sewage Precipation Works. City Engineer.) Elevation, 25 feet. 

















PROVIDENCE, R. I. (Pettaconsett Pumping Station, Providence Water Works.) Elevation, 25 feet. 
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RAINFALL IN NEW ENGLAND. 
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WESTERLY, R. I. (Everett Barnes.) — Continued. 
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WOONSOCKET, R. I. (Woonsocket Water Works.) Elevation, 160 feet. 
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BARKHAMSTED, CONN. Elevation, 426 feet. 
BRIDGEPORT, CONN. Elevation, 20 feet. 
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BAKERSVILLE, CONN. (Nepaug Basin, Hartford Water Works.) Elevation, 690 feet. 


*BURLINGTON, CONN. (Upper Phelps Brook, Hartford Water Works.) Elevation, 693 feet. 
BURLINGTON, CONN. (Phelps Brook Dam, Hartford Water Works.) Elevation, 497 feet. 
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BRIDGEPORT, CONN.— Continued. 
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CANTON, CONN. Elevation, 900 feet. 





CANAAN, CONN. (Falls Village.) Elevation, 600 feet. 
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CANTON CENTER, CONN. (Cherry Brook, Hartford Water Works.) Elevation, 398 feet. 
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CANTON, CONN.— Continued. 
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CAN TON, CONN. (Nepaug Dam, Hartford Water Works.)* Elevation, 485 feet. 
* The above records were obtained from three different stations located within one-half mile of each 


other. 
The records used are; Barnes Station, April, 1912 to May, 1914 incl.; Lyman Station, June, 1914 to 


September, 1918 incl.; Nepaug Dam Station, October, 1918 to date. 
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COLCHESTER, CONN. Elevation, 370 feet. 


bal N At 
RAxg3 SRSA ass 


CORNWALL, CONN. (Cream Hill.) Elevation, 1 300 feet. 
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MIDDLETOWN, CONN.— Continued. 
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NEW HARTFORD, CONN. (Richards Corner Dam, Hartford Water Works.) Elevation, 370 feet. 
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NEWTOWN, CONN.— Continued. 
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GOODNOUGH. 
NORWICH, CONN.— Continued. 
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SOUTHINGTON, CONN. Elevation, 140 feet. 
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Av. 58 yrs. 
Av. 23 yrs 
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SOUTHINGTON, CONN.— Continued. 
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THOMPSON, CONN. (North Grosvenordale.) Elevation, 400 feet. 
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TORRINGTON, CONN. Elevation, 25 feet. 
VOLUNTOWN, CONN. Elevation, 260 feet. 





WALLINGFORD, CONN. Elevation, 130 feet. 
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WALLINGFORD, CONN.— Continued. 
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BEDFORD HILLS, N. Y.— Continued. 
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BOYD’S CORNER RESERVOIR, N. Y. (Croton Watershed.) (New York Water Supply.) 
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CARMEL, N. Y. Elevation, 500 feet. 














CHATHAM, N. Y. Elevation, 470 feet. 
CHAZY, N. Y. Elevation, 200 feet. 
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COOPERSTOWN, N. Y.— Continued. 
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CUTCHOGUE, N. Y. Elevation, 32 feet. 
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CUTCHOGUE, N. Y.— Continued, 
ESOPUS WATERSHED, N. Y. 
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FLUSHING, N. Y. Elevation, 60 feet. 
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MIDDLE BRANCH RESERVOIR, N. Y. (Croton Watershed 
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MT. HOPE, N. Y. Elevation, 200 feet. 
VICINITY OF NEW YORK CITY. 
1836-1854, Fort Columbus; 1855-1868, Deaf and Dumb Asylum; 1869-1913, Central Park Observatory. 
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MIDDLE BRANCH RESERVOIR, N. Y. (Croton Watershed, New York Water Supply.) — Continued. 
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VICINITY OF NEW YORK CITY, N. Y.— Continued. 
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OLD CROTON DAM, N. Y. (New York Water Supply.) Elevation, 200 feet. 
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PLATTSBURG, N. Y.— Continued. 
02 


6 
4 
4 
o 
Z 
fa 
fa 
a 
Z 
_ 
3 
PS 
g 
rs 








ROSLYN, N. Y. Elevation, 215 feet. 
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PLATTSBURG BARRACKS, N. Y. Elevation, 186 feet. 
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SCARSDALE, N. Y. Elevation, 240 feet. 
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TROY, N. Y. Elevation, 86 feet. 
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SOUTHEAST RESERVOIR, N. Y. Elevation, 380 feet. 
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WEST POINT, N. Y. Elevation, 167 feet. 





WAPPINGERS FALLS, N. Y. Elevation, 110 feet. 
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WEST POINT, N. Y.— Continued. 

















YONKERS, N. Y. Elevation, 100 feet. 
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YONKERS, N. Y.— Continued. 
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PROCEEDINGS. 


PROCEEDINGS. 


JANUARY MEETING. 
Boston City Cius, Boston, Mass. 
Wednesday, January 8, 1930. 


President Robert Spurr Weston in the Chair. 

THE PresipenT. At the Executive Committee meeting this morning 
the gift by Past President Merrill of a very valuable photograph of some 
of the older members of the Association (many of whom are no longer with 
us) was accepted by the Association and will be hung in its rooms. The 
Executive Committee extends its thanks to Mr. Merrill. 

A paper on “North Carolina’s Development in Public Water Supply,” 
was read by Harry L. Miller, Chief Engineer, North Carolina State Board 
of Health. 

Mr. X. H. Goodnough discussed the paper. 

A rising vote of thanks was extended to Mr. Harry L. Miller. 

A discussion was had on Senate Bill No. 22, an act relative to the col- 
lection of water rates, adding a section to be known as “Section 42-G” to 
Chapter 391 of the Acts of 1923. 

This bill as announced by the President would prohibit turning off 
water to enforce payment of water bills. 

The discussion was opened by Secretary Gifford and continued by 
Messrs. George A. King, Patrick Gear, Edward G. Hughes, A. R. Hatha- 
way, Hugh McLean, Samuel Agnew, George F. Merrill, David I. Heffer- 
nan, Stephen H. Taylor, and Henry V. Macksey. 

A motion instructing the Legislative Committee to oppose the passage 
of the bill was made by Mr. Hugh McLean, seconded, and carried. 

A motion that the question of the amendment of the lien law be re- 
ferred to the Legislative Committee for consideration was made, duly 
seconded, and failed of adoption. 


(Adjourned.) 


FEBRUARY MEETING. 
Boston City Cius, Boston, Mass. 
Wednesday, February 12, 1930. 
President Robert Spurr Weston in the Chair. 
Secretary Gifford announced the election by the Executive Committee 


of the following: Members: Austin L. Pierce, Marion, Mass.; James G. Hill, 
Lowell, Mass.; Joseph L. O’Brien, Holyoke, Mass.; Elbert Lewis Haskell, 
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Kingston, Mass.; John H. Murdoch, Jr., Washington, Pa.; Thorn Dickin- 
son, Boston, Mass. 

Corporate Members: Marshfield Water Board (by F. L. Sinnott). 

A paper on ‘“‘Control of Microscopic Organisms in Public Water Sup- 
plies, with Particular Reference to New York City,” was read by Dr. Frank 
E. Hale, Director of Laboratories, Department of Water Supply, Gas and 
Electricity, New York City, N. Y. The paper was illustrated with stere- 
opticon slides. 

E. Sherman Chase, Stephen DeM. Gage, and. George 8. Bogren took 
part in the discussion. 

Mr. Allen Hazen, Consulting Engineer, New York City, told of his trip 
to Japan, with particular reference to Japanese Water Works and Dams. 


(Adjourned.) 


Marcu MEETING. 
Boston City Cuius, Boston, Mass. 
Wednesday, March 12, 1930. 


President Robert Spurr Weston in the Chair. 

THE PRESIDENT. Will the members please rise? (Everybody stands.) 
Since the January meeting two of our most prominent members have died: 
Mr. A. R. Hathaway, who died on January 26, and Mr. Clemens Herschel, 
who passed away on March 1. Let us stand in respectful silence in their 
memory. (A pause.) 

The Executive Committee has considered the matter of a General 
Index for the JouRNAL, and it has voted to have such an index prepared. 
We have funds in the treasury to permit this. And the index will take the 
place of the last number in the present volume of the JourNAL. It will 
be most useful to all of us. 

The Committee on Convention has reported to the Executive Com- 
mittee that in its opinion the next convention should be held at Atlantic 
City, and the Executive Committee has adopted the recommendation and 
given the Chairman the power to appoint a Committee on Convention. 

At this time, according to the constitution, we should appoint a nom- 
inating committee. The Chair awaits your pleasure. 

Mr. Ricuarp H. Exuis. I move that the President be empowered 
to appoint a nominating committee. 


(The motion is seconded and unanimously carried.) 


THE PRESIDENT. The Secretary has some announcements. 

SEcRETARY GirForD. At the meeting of the Executive Committee 
this morning two new members were elected: Harry P. Burden, West Med- 
ford; Joseph F. Sullivan, Hopkinton. 





354 PROCEEDINGS. 


THE PrEsIDENT. If there is no further business we will proceed with 
the literary program. We are to have today an open discussion on the 
causes of breaks in water mains, service pipes and hydrants. The discussion 
will be opened by Mr. Frank A. McInnes, whom we all know, and will be 
followed by several other members of the Association who have been asked 
to take part. Without further preliminaries I will introduce Mr. McInnes, 

The discussion was opened by Mr. Frank A. McInnes and participated 
in by Messrs. Samuel E. Killam, Stephen H. Taylor, George A. King, 
Howard M. King, Charles W. Mowry, David A. Heffernan, Frank A. Mars- 
ton, Patrick Gear, George F. Merrill, R. A. Cairns, Percy R. Sanders, 
Samuel H. MacKenzie, H. F. Huy, W. P. Mosteller, William A. MacKenzie, 
Henry T. Gidley and George H. Finneran, Mr. Finneran speaking par- 
ticularly in regard to breaks in service pipes. 


(Adjourned.) 


SpecraAL Aprit MEETING. 
Hore. StTaTieR, Boston, Mass. 
Wednesday, April 16, 1930. 


Upon invitation of the New England Health Institute members of 
the New EnGtanp WaTEeR Works AssociATION attended some of the 
sessions of the Institute. The papers of particular interest to the Associa- 
tion were those of Mr. X. H. Goodnough, Chief Engineer, Massachusetts 
Department of Public Health, who spoke on the “Metropolitan Water 
Supply of Boston” and Professor Earl B. Phelps, Professor of Sanitary 
Science, Columbia University, who lectured on “ The Pollution and Natural 
Purification of Streams.” 
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ALBERT BANKS HILL. 


Albert Banks Hill was born at Redding, Conn., on May 28, 1847 and 
died at New Haven, Conn., on January 2, 1930. 

Mr. Hill was one of that distinguished group of engineers, now rapidly 
passing away and never to be replaced, whose practice embraced nearly 
the entire field of Civil Engineering. Mr. Hill had a fine record of accom- 
plishment in highway, hydraulic, structural, sanitary and railway engineer- 
ing,— fields which a generation ago might be covered to a considerable 
extent by a single individual, but which have now expanded so that each 
one of them has developed into specialties which can wholly absorb the life 
work of an individual engineer. He specialized, of late years, more in 
water-works engineering and his designs in the larger systems may be clearly 
discerned in the dams, reservoirs and conduits of the water supplies of 
New Haven, Bridgeport, stamford and Greenwich. r 

Mr. Hill graduated from the Sheffield Scientific School in 1869. For 
the following two years he was Instructor in Mechanics and Surveying and 
received the degree of Civil Engineer. In 1871 he entered the City En- 
gineer’s Department at New Haven and was in charge of a party on survey 
of the city. In 1872 he was made Assistant Engineer in charge of sewer 
construction. From 1883 to 1892 he was the City Engineer. Since that 
date he has been in private practice as Consulting Engineer with offices at 
New Haven, Conn. 

Both as a public servant and a private citizen he possessed virtues 
which were translated into modest but effective service. 


CLARENCE M. Barr, 
Epwarp E. Minor, 
Sam P. SEnror. 
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ALFRED R. HATHAWAY. 


In the death of Alfred R. Hathaway at his home in Springfield, Mass., 
on January 26, 1930, the New ENGLAND WaTER Works ASSOCIATION logt 
a member who had taken a keen and active interest in all its affairs for 
nearly forty years. 

He made his life work the study and execution of water-works adminis- 
tration along general utility lines, striving always toward an ideal, the 
nucleus of which he outlined in an article written for the JOURNAL and 
published in March, 1923. His constant interest and research into im- 
proved methods of accounting made him a source of infallible information, 
and his deep study and solution of many perplexing problems along these 
lines resulted in his appointment to a committee to study the subject and 
submit recommendations for a system of uniform accounting for water 
works. The report of this committee was published in the JouRNAL in 
March, 1921, and is in general use. 

Mr. Hathaway was born in Springfield, July 27, 1858, and obtained his 
education in the local schools. His life was spent largely in the employ of 
the city of Springfield, Mass., where he joined the staff of the City Engineer 
in 1881 as a clerk shortly after the water works had been acquired from a 
private company. He was appointed bookkeeper in April, 1886, and 
elected registrar the following June. To these duties were added those of 
clerk of the Board of Water Commissioners in April, 1888. He held the 
combined offices until the time of his death. During this period he saw 
the small department grow into the most important and valuable unit of the 
city’s municipal system. His knowledge of water-works practice, his 
indefatigable capacity for detail, his methods of making and keeping ac- 
curate records earned for him an enviable and lasting record of achieve- 
ment, and in his death the city has sustained an irreparable loss. 

In spite of his close attention to work, he had a few outside interests. 
He was an active member of the Public Service Associates, an organization 
of which he was one of the founders, and one of the early presidents, formed 
to bring together the heads of the various public service and utility officials 
in the city of Springfield, for monthly discussions and coéperation in public 
problems. He was a member of Faith Congregational Church, where he 
also served as clerk, and was active in the Men’s Club. He was, also, a 
member of the Luncheon Club of the Old First Church, a weekly noon-day 
gathering of business men. He was devoted to his home, a lover of music, 
and a baseball enthusiast. He joined the Springfield Orpheus Club in 1881 
as a second tenor, and took an active part in all its concerts. He attended 
baseball games regularly, studying the play from a scientific standpoint, 
having been a player of note himself in his youth. He was an interesting 
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entertainer, excelling in singing; was never at a loss if called on for an im- 
promptu speech, and was always prepared with anecdotes and stories. 
His ready smile and unassuming approach won him a host of friends and 
he was held in high esteem. His loss is keenly felt in every circle in which 
he had a part. 

ELBERT E. LockRIpGE, 

H. M. Kina, 
LELAND G. CARLTON. 
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BOOK REVIEW. 


Water Supp.y ENGINEERING. By Harrold E. Babbitt and James J. Doland. McGraw. 
Hill Book Co., Inc. Cloth; 6 x 9 in.; pp. 776. 333 illustrations. $6.00. 





This book, the authors state, is intended primarily as a textbook for use in ciyil 
engineering courses as presented in many engineering college curricula. A number of 
years have gone by since the last appearance or revision of a textbook in the field of water 
supply. For this reason, an up-to-date treatise on water supply engineering has been 
much needed. Unfortunately Babbitt and Doland’s book, in the reviewer’s opinion, does 
not fully meet this need. 

Generally speaking, the first twenty chapters dealing with the collection and dis- 
tribution of water are well written and carefully prepared. The last eight chapters on 
water quality and purification, however, leave much to be desired. There is evidence 
of hasty preparation, and there are misleading or erroneous statements, particularly in 
the chapters on water quality. The misspelling of proper and generic names is dispro- 
portionate to common experience, and the frequent use of obsolete generic and specific 
names is to be regretted. 

The general arrangement of the subject material is more or less conventional. An 
introductory chapter of nine pages deals with the history, importance and parts of water- 
works systems. It is followed by a brief chapter on Finances (sixteen pages). Placing 
this chapter at the beginning, permits the authors to bring out the economics of design 
in the body of the book. A summary of the laws of Hydraulics occupies thirty-three 
pages, and Rainfall and Run-off is treated in forty pages, half of the space being devoted 
to rainfall and only about a third to run-off — including the important subject of flood 
flows. There is practically nothing on methods of analyzing hydrological data. A 
chapter on Consumption of Water occupies nineteen pages. 

There follow chapters on ground water (thirty pages) and Location and Construction 
of Wells (thirty-four pages). The next two chapters on Dams and Impounding Reser- 
voirs and Intakes and Aqueducts comprise seventy-two pages. These four chapters are 
among the best in the book. The subject of storage, however, is not treated adequately. 

Steam Power, Steam Pumping Machinery, Utilization of Electricity, Miscellaneous 
Engines and Pumps, Centrifugal Pumps, Well Pumps and Pumping Stations and Equip- 
ment occupy seven chapters with a total of one hundred thirteen pages. In many engi- 
neering colleges these subjects are adequately covered in courses on heat and electrical 
engineering, but there are other schools in which this section of the book will be appre- 
ciated. 

Materials, Pipes and Fittings, Design of Distribution Systems, Distribution Reser- 
voirs and Construction and Maintenance of Distribution Systems are treated in four 
chapters of one hundred eighteen pages in all. 

Twenty chapters of the book are thus accounted for. Questions and problems on the 
subject matter of these chapters form Appendix III of the book. There are no problems 
for the remaining eight chapters that deal with Sanitation, Water Quality and Water 
Purification. 

Chapter XXI (twenty pages) deals with Sanitation and presents a discussion of the 
germ theory of disease, water-borne epidemics and related subjects. The next two 
chapters take up Quality of Water (thirty-four pages) and Quality of Natural Water 
Supplies (twenty-one pages). The deficiencies of these chapters have already been noted. 

A general chapter on Purification of Water (thirty-four pages) is followed by 
separate chapters on Sedimentation (seventeen pages), Design and Operation of Slow- 
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Sand Filters (eighteen pages) and Rapid-Sand Filters (fifty-three pages) and Miscel- 
laneous Methods of Water Purification (thirty pages). While modern slow-sand filters 
are mentioned, only old ones are illustrated and discussed. There is practically nothing 
on modern methods of sand handling and storage and the interesting hydraulic problems 
involved in sand handling, washing and placement. A hydraulic analysis of slow-sand 
filtration is presented but does not conform in many respects to what the reviewer be- 
lieves to be the common and more nearly correct procedure. Rules for the hydraulic 
design of rapid-sand filters are given, but the reasons for adopting these rules are not 
discussed and the procedure is not illustrated. 

There are three appendices: Outline of Report on Water-works Design; Extracts 
from “ Drinking Water Standards” adopted by the U. S. Treasury Department, June 6, 
1925; Questions and Problems. While the revised ‘Treasury Standards” are thus given 
in Appendix II, the authors speak of the old standards in the body of the book as “the 
standards of the U. S. Treasury Department.” The Index comprises thirty-six pages. 


Gorpon M. Farr. 





